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Clinical Efficacy of Repeated Low-Level Red-Light at 650 nm Therapy for
Children with Insufficient Hyperopia Reserve

Cong Zhang', Lingli Zhang’, Yue Yan?, Yao Li', Xiyuan Zhou'
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400010, China
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ABSTRACT

Objective: This study aimed to evaluate the effectiveness and safety of repeated low-level red-light at 650 nm
therapy in children with insufficient hyperopia reserve. Methods: This was a prospective cohort study.
A total of 100 children aged 6 to 10 years with bilateral insufficient hyperopic reserve (pre-myopia) were
consecutively enrolled from January 2022 to June 2023 at the Department of Ophthalmology, Affiliated

in & i O A <
(OSID)

% (D EmeeE

B sz AmEMMEEADD



https://v3.camscanner.com/user/download

426 IO WA R Al (R R) L 2025, 27 (6)  Chin J Optom Ophthalmol Vis Sci, 2025, 27(6)

Shapingba Hospital, Chongqing University. The patients were divided into a intervention group (50 cases)
and a control group (50 cases) based on their preferences. The intervention group received low-level red-
light at 650 nm therapy twice daily, while the control group received no such intervention, with both groups
undergoing follow-up for 6 months. SE, axial length (AL), and subfoveal choroidal thickness of macula
(SFChT) were compared between the two groups at 1, 3, and 6 months. The correlations of changes in SE
( A SE), AL ( A AL), and SFChT ( A SFChT) at these time points were analyzed for both groups. The
fundus autofluorescence was assessed in the intervention group at 6 months. Comparisons between groups
for SE were conducted using the Mann-Whitney test, within-group comparisons were analyzed with the
Friedman test, and repeated measures ANOVA were employed for AL and SFChT. The correlation analysis
between variables were conducted using Pearson correlation analysis. Results: A total of 97 subjects
were enrolled, with a mean age of 8.0+1.2 years, including 45 males and 52 females, The control group
comprised 48 cases (48 eyes), and the intervention group comprised 49 cases (49 eyes). Compared to the
control group, the intervention group exhibited a hyperopic shift in SE at 1, 3, and 6 months (Z=-5.50,
-8.39, —8.53, respectively, all P<0.001), shortened AL at 3 and 6 months (F=10.74, P=0.001; F=33.38,
P<0.001), and increased SFChT at all timepoints (F=144.82, 240.35, 270.91, all P<0.001). In the
intervention group, there was a strong positive correlation between A SE and A SFChT at 1 month (r=0.86,
P<0.001), whereas A AL and A SFChT exhibited a strong negative correlation (r=—0.96, P<0.001). At 6 months,
no structural damage to the macular area or abnormal retinal fluorescence was observed in any of the
participants. Conclusion: Repeated low-level red-light at 650 nm therapy appears to enhance hyperopia
reserve and reduce AL in children aged 6-10 years with insufficient hyperopia reserve. In the early
stages, the reduction in AL is associated with thickening of SFChT, and no retinal structural changes were
observed.

Key words: low-level red-light; repetitive; hyperopia reserve; insufficient; children
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Table 1. Comparison of baseline data between the two pre-myopia children groups

Groups n Gender (Male/Female) Age, year AL, mm SFChT, pm
Control 48 23/25 7.9£1.2 22.91£0.25 224+18
Intervention 49 2227 8.0+1.3 22.93+0.30 229+16
Ve 0.09 041 0.15 1.46

P 0.766 0.682 0.702 0.230

n, number of cases. Data were expressed as means+standard deviations. AL, axial length; SFChT, subfoveal choroidal thickness of macula.
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Table 2. Comparison of SE, AL, SFChT between baseline and each follow-up time point for two pre-myopia children

groups
Items n Baseline 1 month 3 months 6 months
SE,D
Control 48 0.25 (0.37,0.12) 0.19(0.25, 0.12) 0.00 (0.13, 0.00) -0.13 (-0.25, 0.00)
Intervention 49 0.25(0.37,0.12) 0.37 (0.50, 0.31) 0.62 (0.75, 0.56) 0.75 (0.87, 0.62)
AL, mm
Control 48 22.91%0.25 22.94+0.25 22.97%0.25 23.0420.32
Intervention 49 22.93£0.30 22.88+0.31 22.79+0.30 22.71%0.31
SFChT, pm
Control 48 224%18 22418 22318 225+18
Intervention 49 229+16 273£22 28320 287£19

7, number of eyes. Data were expressed as means:standard deviations or M (Q,, Q,). SE: the difference between control and intervention groups at 1, 3, 6
months visit were significant (Z=-5.50, —8.39, —8.53, P<0.001 ), the difference between times were significant (F=139.11, 130.50, P<0.001). AL: the difference
between groups and times were sigificant (Fyep=138.31, P=0.001; F\,.~886.60, P=0.001; Fiiereross=908.93, P=0.001). SFChT: the difference between groups
and times were sigificant (Fy.;=5.96, P=0.017; F,.=96.56, P=0.001; F,. . =] 332.35, P=0.001). AL, axial length; SFChT, subfoveal choroidal thickness of
macula; D, diopter.
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2 Ak

SR R DY I 21 00 AL R IR 9 & e R
AT PLTE, X 09 AT LAY T TR 9 o A 0, oy
HAE RO 1 3B LYY BRI S (Randomized controlled
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